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MATHEMATICS CONTESTS.* 
By Ernest H. Kocu, Jr. 


Irom time immemorial games have been a necessary com- 
plement to the more austere forms of intellectual and social de- 
velopment. We have historic records of contests which enable 
us to obtain a familiar acquaintance with the manners and cus- 
toms of nations as well as their achievements. To some of us 
these ancient games were only exhibitions of physical prowess 
while to others the staging of the orators and actors was a sur- 
passing achievement. In our day we see these contest ideas 
culminating in great world expositions, art exhibitions, commer- 
cial shows and last but not least in the community masques. 
Cities vie with cities in resetting the contest motive so that each 
successful affair surpasses its predecessor in beauty and magnifi- 
cence. International world fairs have permeated the nations, 
states, municipalities, colleges and schools with the spirit of the 
contest. 

It is our purpose to show how the idea of a school contest has 
taken an intellectual form although modeled and staged after the 
physical counterparts on the track and field. 

“What dire offence from amorous causes springs, 
What mighty contests rise from trivial things!” 

In the class room we may set apart a definite period during 

which the pupils may participate in various games, such as 


* Presented at the Baltimore meeting of the Association, December 
2, 1916. 
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checkers, chess or any of the many so-called children’s games. 
These are intended more for the individual than for the group. 
All games are events of skill in the manipulation of fixed pieces, 
cards, devices or even individuals in which the element of distri- 
bution or motion is only partially under mental control owing to 
the limitations imposed by the rules of the game. A scholastic 
contest is a matching of intellects in a set task in which the 
written or verbal arts of expression play a minor role. All con- 
tests have their stimulus in the award of medals, banners and the 
publicity of honors. Any school subject may be used to afford 
material for a contest. In a commercial school the commercial 
subjects should have the greatest prominence. A Three “R” 
Contest is a competitive exhibition in the fundamentals of com- 
mercial education. This unique form of school activity was in- 
stituted for the purpose of interesting the public and the parents 
in the work of the school and for promoting the interest of the 
pupils in those studies which form the foundation of their life 
work. A program of the events of such a contest follows: 

1. Addition 
Subtraction 
3. Multiplication 


4. Division 
5. Relavy—four fundamental operations combined 
6. Scissors—a crisscross in addition 
7. Commercial geography 
8. Spelling 
g. Current events 
10. Penmanship 
11. Typewriting 
12. Stenography 
Such a program will give entertainment for two hours and 
offers the best reply and refutation to that part of the public 
which so glibly accuses the public schools of graduating poorer 
material than was graduated years ago. It should be observed 
that the mathematics takes up half of the program. These pro- 
grams are altered by substitution of other subjects in the course, 
such as algebra, geometry, interest, bookkeeping, letter-writing, 
Spanish and public speaking. Contests take various forms, de- 
pending upon the method of public exhibition and demonstra- 
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tion and also upon the special requirements in the preliminary 
contests of elimination. 

In the March, 1916, number of the Matnematics TEACHER 
and June, 1916, number of School Science and Mathematics Mr. 
John H. McCormick and I have presented an account of a 
mathematics relay which has been tried in many secondary and 
elementary schools. The speaker who follows me will illustrate 
another form of relay which was originated and introduced in- 
dependently in the William Penn High School of Philadelphia. 
The latter has been applied to both arithmetic and algebra. - One 
year ago I learned of another independent contribution which 
was introduced in the Chicago schools. It is evident that these 
spontaneous and independent efforts in mathematical contests 
obey the same law of evolution which has given simultaneous 
and independent birth to identical inventions and to other forms 
of contemporary expressions of scientific, social and economic 
thought. 


“Great contest follows, and much learned dust 
Involves the combatants; each claiming truth, 
And truth disclaiming both.” 


With these general introductory remarks I shall proceed to 
describe the mathematics relay as it has been developed at the 
High School of Commerce in New York City. A relay consists 
of four related parts presented in the following: order: a con- 
tinued addition, a continued subtraction, a continued multiplica- 
tion and a long division. Four pupils constitute a team. Each 
member of the team performs and completes one of the four fun- 
damental operations described above. This will be illustrated at 
the blackboard to make the situation and the performance clear. 
(Through the courtesy of the Eastern High School of Baltimore 
several teams of girls demonstrated the relay.) In the addition 
work two addends are written at a given signal. From these 
seven, eight or ten addends are formed according to the in- 
structions. Each new addend is formed by adding the two pre- 
ceding ones. All the addends are then summed and when the 
total is correct the subtractor proceeds and subtracts a given 
subtrahend five times in succession. He in turn is followed by 
the multiplier and the latter by the divider according to their 


respective assignments. The team finishing first is declared the 
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winner. The mechanics for handling the situation is described 
in the article referred to. 

It is possible to get the entire class interested in the relays 
and in each of the four fundamental operations any one of 
which lends itself to the contest idea. Ina very short time you 
will find groups of pupils proficient in one or more of the fun- 
damentals. The entire class is divided into teams of four with 
a captain for each team. Every member of the class can do 
one of the operations well and is therefore on a team. The 
class competition becomes so keen that a representative team is 
soon chosen together with an alternate team to represent the 
class. These are often replaced through failure to win from a 
challenging team of the class. A round robin is arranged for 
the classes in the building. The most successful of these teams 
represents the building. The next step is the inter-annex con- 
test and this leads to an all school team ready to meet all comers 
from other schools in the city. The final contest is an intercity 
contest but plans for this are yet in the making. 

The relay always serves as an excellent drill in the class room 
and for outside assignment as a very simple change in the end 
number of the first addend makes all of the examples different 
yet very easy for quick verification on the part of the teacher. 
The subtrahend may be chosen so as to have a definite relation 
to the addends. Likewise the divisor may be chosen so as to 
have some definite relation to the multipliers. It has been found 
to be better to use nine addends or twelve addends after the ten 
addend work has been developed. If we designate the two 
addends by + and y, we have the following new addends and 
their subtotals. A number of ingenious combinations may be 
made from these algebraic relations so as to get an answer 


quickly from the original addends. Note the formation of co- 
efficients. 


Addends Subtotals 
(1) x x 
2y 
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(7) 5¥+ 8y 
(8) 8r+ 13y 
(9) 


(10) 34y 
(11) 34%-+ 55y 
(12) 
(13) &oxr-+ 144y 


(14) 14447 + 233y 


I3%-+ 20y 
2Ir+ 33y 
34% + 
55r-+- 
+ 143 
144% 232y 
234% + 376y 
3784 + 


In the following examples for relay work twelve addends are 


required and the subtrahend is used five times in succession. 


(1) 73659 
85673 
30483032 sum 
sub. 5196783 
4499117 rem. 
mul. 9, 7,6 


1700666226 prod. 


div. 189 


8998234 quot. 


(3) 87657 
98976 
35585040 sum 
sub. 5638972 
7390180 rem. 
mul.9,8,6 


192557760 prod. 
557/00] 


div. 864 


3695090 quot. 


(2) Q&967 
83958 
33729504 sum 
sub. 5431806 
6570024 rem. 
mul. 9, 8,7 
3311292006 prod. 
div. 756 


4380016 quot. 


(4) 89678 
56783 
26087 288 sum 
sub. 4658937 
2792603 rem. 
mul. 9, 8, 7 
1407471912 prod. 
div. 504 


2792603 quot. 


In these contests it will be found advantageous to use squared 
paper or square ruled blackboards. . 
Another highly interesting series of contests is known as the 


Scissors or Criss-cross. 


This may be applied to the funda- 


mental operations involving integers, fractions or decimals in 
the same manner as the relay and can be used for horizontal as 


well as vertical addition and subtraction. 
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THE Scissors APPLIED TO ADDITION. 


A team of two pupils is designated “A” and “B.” A and B 
begin work simultaneously at a given signal. They receive their 
respective assignments on library cards and transcribe these to 
the blackboard and then “blaze away.” A is assigned addends 
(1) and (2) whereas B is assigned addends (10) and (11). They 
add in the relay fashion forming addends by adding each addend 
to the preceding one until eight addends have been written. 
The eight addends are summed. A and B interchange places, 
check their partner’s work and then write their sum under that 
of the partner. They proceed in the new place making new 
addends until six have been written, then these are summed. A 
and B again interchange places, check and add their own last 
total to the partner’s total, observing that the grand totals agree. 
The two pair of initial addends are composed of different num- 
bers as shown below: 


A begins here B begins here 
(1orx) 396these two addends are assigned 693 (10 or w) 
784 (11 or z) 
(3) 883 1477 (12) 

(4) 1370 2261 (13) 
(5) 2253 3738 (14) 
(6) 3623 5999 (15) 
(7) 5876 9737 (16) 
(8) 9499 15736 (17) 

B continues here A continues here 
(9) 24387 A & B interchange places,check 40425 (18) 

(18) 40425 partner’s work, transfer sums 24387 ( 9) 

(19) 64812 64812 (24) 

(20) 105237 89199 (25) 

(21) 179049 154011 (26) 

(22) 275286 243210 (27) 


(23) 680196 A & B interchange places, check 616044 (28) 


A resumes here B resumes here 
(28) 616044 partner’s work, transfer sums 680196 (23) 


(30) 1296240 and add 1296240 (29) 
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The answer always ends in a cipher and is 20 times the sum 
of (9) and (18). An increase of I in either (1) or (10) in- 
creases the answer by 420. An increase of I in either (2) or 
(11) increases the answer by 660. The final sum equals 420 
(r+ w) + 660 (y+). Therefore if # is increased by the 
same amount which is subtracted from w the answer remains 
unchanged. This is likewise true for the combination y+ 2. It 
is this observation that enables us to set any number of addend 
pairs which will produce a given result, obviating copying of 
work by pupils. 

If the addends are chosen so that w) 1000 and also 
(y+ <2) =1000 the answer reduces to 1080000 which may be 
used as a key by means of which a number of examples may be 
set without effort as shown below: 


x 306 604 w x + w= 1000 
y 487 513 2 y + s = 1000 sum == 1080000 
If the addends are chosen so as to form pairs of complemen- 


tary numbers which are multiples of 100 another set of examples 
may be formed as follows: 


x 396 693 w 
+ p 404 707 w+ 

sum = 1080(.+ + w)+ 660( p + q)== 1190640 
If (*+w)= 1000 then this reduces to 1080000 + 660 

(p+ q) as shown below: 
x 396 604 w «++ 1000 
404 796w+q p+q =—8+192=200 
sum == 1080000 +- 660( 200) == 1212000 


The following examples are appended for reference: 
Examples whose sum = 1080000: 


396 604 396 604 397 693 395 605 
487 513, 488 512, 489 511, 480 520, 


Examples whose sum = 1080660: 


396 604 396 604 397 693 395 605 
487 514, 488 513, 489 512, 480 521, 
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Examples whose sum = 1298400: 


397 604 396 695 398 693 397. 694 
488 785, 487 786, 489 784, 487 786, 


Examples whose sum =: 1299060: 


415 676 415 676 417 674 416 675 
489 785, 488 786, 488 786, 487 787, 


Examples whose sum == 3459060: 


1415 1676 1415 1676 1417 1674 1416 1675 
1489 1785, 1488 1786, 1488 1786, 1487 1787, 


Examples whose sum == 345906: 


141.5 167.6 141.5 167.6 141.7 167.4 
148.9 178.5, 148.8 178.6, 148.8 178.6, 


It may be possible to prevail upon the editors of the Mathe- 
matics Teacher to give space for the publication of the activities 
of an intercity mathematics club. This space could be devoted 
to the activities of mathematics clubs, notices of contests and 
results. Under the auspices of the mathematics teacher and the 
local school organizations an intercity contest could be conducted 
by telephone or by having teams visit other city teams. The 
pleasure attending such a visit would prove a desirable incentive 
for a very active participation in the tryout contests. Arrange- 
ments could be made so that the expense of such a trip would not 
exceed the carfare for travel. The members of visiting teams 
would be distributed and entertained by the teachers of that 
school which acts as host. 


“In their games children are actors, architects, and poets, and some- 
times musical composers as well.” 


Hicu Scuoor oF CoMMERCE, 
New York City. 


RETURNS TO THE QUESTIONER. 
By C. C. Grove. 


There still are those who think the professor has an easy time 
and proceed to help make him earn his “large” salary by ask- 
ing him questions, with or without a stamp for reply. It seems 
to be expected that he is a cistern if not a spring, but they forget 
at what expense a good cistern is built and a gushing spring 
forced. 

Two types of problems have come in rather frequently so that 
it seems worth while to make them known as a class so that 
when their simplicity is perceived they need not come any more 
for solution. 

First a simple one: What must I pay annually, beginning at 
the date of purchase, to pay for a property valued at V dollars 
and interest at the end of each year at r per cent. for unpaid 
amount, so that all is paid at the expiration of t years? 

The method of solution is to set down the situation at the end 
of each year in symbolic form and from analogy write out the 
situation at the end of the transaction; thus, 

At end of first year (V —A)(1.0r) —A. Amount of un- 
paid money less A. 

At end of second year IV’(1.0r)*—A(1.0r?+ 1.or +1). 
Amount of former balance less 4. 

At end of third year V(1.0r)* — A(1.0r° + 1.0r? + 1.0r +1). 

At end of tth year V (1.0r)* — A(1.ort + + --- + 1.0r 
+1)=0. 

Multiplying and dividing the series after 4 by (1.0r—1), 
we get 


A (1.0r)*t! — 


— 


By taking logarithms of I.or, multiplying by t and (t+ 1), 
and finding the antilogarithms of the products, with ease the 
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value of A is found by substituting in 


or X (1.07) 


(1.0r)*+! — 1 


Second, a more complicated problem: A city wishes to issue 6 
per cent. bonds. It can raise A dollars annually to pay interest 
on the bonds and establish a sinking fund that shall yield 4 per 
cent. and mature the bonds in 40 years. 

Ist. When 4 is available to start sinking fund at time of is- 
suing the bonds. 

Let B be the amount of bonds to be issued. 

At end of first year, 4(1.04) + A —.o6B. 

At end of second year, A(1.04)*?+ A(1.04) + A 
[ (1.04) +1]. 

At end of third year, A[(1.04)*+ (1.04)?+ (1.04) +1] 
— [.06B][ (1.04)? +- (1.04) + 1]. 

At end of fortieth year, after multiplying and dividing by 
(1.04 —1) == .04, we have, 


[.06B] 


41 40 __ 
(1.04) (1.04) I 
0 


To show how simply this is done, we write out 


A B-—-B=o. 


log 1.04 == .017033, 
log 1.04*° = .681320 1.04*° = 4.8010, 
log 1.044! == .698353 1.044! == 4.99306. 


For those afraid of logarithms it is not bad to take the square 
times the square to get the fourth power; the fourth by the 
fourth then by the second power to get the tenth; the tenth by 
the tenth and finally the twentieth by the twentieth; especially 
if you multiply only for the figures that will become significant 
in the result, dropping off the end figures. 

From the above figures and formula, we have, 


.04 3.8010 


95-025 
.06 


5.70150 
.04 3.99306 I 
99.8265A = 6.7015B 
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From this you determine either the bond issue for a given tax 
levy, or the tax levy A necessary to issue a given amount of 
bonds. 

Second, in case the tax levy A is available only when the first 
interest on the bonds is due the formula may easily be seen to be 


40 
A (104) — | t41]B=o. 
O4 O4 


When A is $20,000 the respective values of B are $297,922 
and $283,593. 

Although these formulas are to be found in texts on invest- 
ments, the reader is usually not led to see how he can adjust 
them to his own immediate needs, or devise other formulas. 
This fact and the presentation of a concise form of solution 
furnish excuse for this note. 

The second class of problems that come, deals with the theory 
of probability in its native state, 7. ¢., respecting games. The 
question sent in “to decide a wager” was: In a game of 
auction pinochle, the deck containing 48 cards, two of each 
color from g to ace, three players each holding 15 cards and 
3 in the blind, what chance has a player, who has neither of the 
two aces of hearts in his hand, of drawing one ace of hearts 
from the blind? 

After inquiry about games, of which the writer is profoundly 
ignorant, it is known that the solution may be made most clear 
to anyone knowing the elements of the theory, as follows: 

Probability of getting a hand without either ace of hearts 1s 


Cis _ 33°32 22 
48°47 
Probability of getting 3 in the blind including at least one ace 
of hearts is 
C3 — 31 


33C3 33°32°31 «176 


Probability that both these events happen is the product of 
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— 
their probabilities, which is = 6° 

7 
To others it may suffice to put 


UNIVERSITY, 
New York City. 


3I 
376° 


THE ORDER OF TEACHING THE PARTS OF THE 
CALCULUS. 


By Joun K. Lamonp. 


When the average student reaches the calculus his ideas of a 
function, a variable, a variable approaching a limit, etc., are so 
vague, and oftentimes so entirely wrong,ghat it would seem wise, 
since the foundations of the calculus rest so largely on the theory 
of limits, to spend enough time at the beginning of the course to 
develop the theory of limits in a careful and thorough manner. 

It is the present tendency to mix the differential and integral 
calculus. That is, to develop the two divisions side by side. 
Theoretically this may seem like an ideal thing to do, for the 
student will be made to see the interrelation of the two divisions 
of the subject from the very start. But in practice, since the 
ideas of the calculus are so new to the student, and so very 
much bigger than anything which he has encountered during his 
previous mathematical experience, it seems doubtful if the aver- 
age student gains anything from such a treatment. Certainly 
he loses nothing, if the formulas for differentiating are devel- 
oped first, with no mention made of the inverse operation, and 
the subject is not so likely to become confusing to the poorer 
students. 

Having developed these formulas, the thing that the student 
is interested in is not another series of inverse operations. The 
thing he is continually asking himself and his instructor is, 
“What is this derivative, this thing we have spent several weeks 
in learning how to find, really good for now that we have it?” 
This natural curiosity is amply satisfied by maxima and minima, 
and rates. Having finished these subjects, if the other courses 
which the student is taking are such that some knowledge of 
integral calculus seems desirable, the indefinite integral, or both 
the indefinite and definite integral, may be very profitably intro- 
duced at this time, leaving the remaining topics of the differen- 
tial calculus for later treatment. 

From this point it seems doubtful if one can say just what is 


IgI 
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best. Each individual teacher, knowing the capabilities and 
needs of his class, is the best judge of what to omit, and what to 
give, and the order of the giving. 


PENNSYLVANIA COLLEGE, 
GETTYsBURG, Pa. 


By C. C. Grove. 


The purpose of the committee in setting this topic is not 
quite clear. All that I can say, it seems, must have occurred to 
every one that has taught the subject. Some of the orders of 
presenting any school subject may be termed the historical order, 
the logical order, and the psychological order. 

In the case of the calculus, the historical order is twofold ac- 
cording to the point of view or of the time and place of begin- 
ning. Despite this dilemma for us, there is much to be said in 
favor of an historical order of presenting a subject. It seems to 
fit into the student’s growing capacities. He likes to see any 
living thing develop. In mathematics, however, it would some- 
times be quite at variance with the logical order into which we 
so naturally go the more a subject becomes crystallized in our 
minds. 

Last evening a friend was speaking of the piano and organ 
as means of musical expression. He felt the piano superior be- 
cause its impulses of tone, its discontinuous notes, are suggestive 
and excite the imagination ; whereas, the sustained notes of the 
organ melt into one grand finished product that we quietly ad- 
mire. It seems to me that the logical order is rather like the 
organ, and that it is quite easy to have a presentation so logically 
coherent, and so naturally and simply and clearly knit together 
that the student feels nothing remains to be said or done, and yet 
becomes hopelessly lost when he tries to reproduce that “simple” 
presentation. The student’s mind too needs to traverse some, at 
least, of that devious path by which the instructor reached his 
present logical formulation. 

The third order combines the former two with the conscious- 
ness of that living interaction between instructor and class that 
enables the topics to be brought up at the pedagogically crit- 
ical moment. This will vary somewhat with every combina- 
tion of teacher and class. Thus it is, in part, that so many dif- 
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ferent textbooks appear. The teacher must direct this pro- 
cedure carefully and good results are likely to follow. 

As to the differential and the integral parts of the calculus, 
several years of teaching according to each of five different texts 
have led me to prefer to develop all the differential formulas be- 
fore introducing integration, as the reverse process and then as 
a summation. We find no difficulty in maintaining interest 
through the more formal part, or any part for that matter. 
There is a growing interest as new power is gained to attack 
problems. The development of the subject is continually re- 
viewing the mathematics studied before and bringing up new 
applications of that former material that furnish true delight 
to the student. 


CoL_uMBIA UNIVERSITY, 
New York Cirty. 


By Ross W. Marriott. 


The subject of to-day’s discussion is one which demands the 
close consideration of all teachers of the calculus, and to my 
mind resolves itself into the question as to whether we should 
hold to the time-honored custom of the presentation of the cal- 
culus or whether we should fit it to the needs of the present-day 
student. It seems to me, for example, that to take up the whole 
of the differential processes without considering the process in- 
verse, is as unnatural as it would be in arithmetic or algebra to 
treat multiplication of all types of numbers before considering 
the operation of division, which I believe is seldom if ever done. 
Just as we sometimes treat division as a multiplication process, 
so we have occasion at times to treat integration as a process of 
differentiation. The processes of differentiation and its inverse 
are so closely allied that I believe there is an advantage gained 
by studying the elementary standard forms of the integration at 
the time we study the differential forms. Such modes of in- 
tegration as require a transformation process could well be left 
to study under the integral calculus proper. 

I think the order in which the calculus was invented has had a 
great deal to do with the manner in which it has been presented. 
When the differential calculus was invented it was found that 
the inverse process gave results identical with the older integral 
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calculus, which depended in no way upon the differential, hence 
the formal division into the two branches of calculus. 

The demand for the calculus is continually growing, and 
comes from a varied class of students. Such subjects as engi- 
neering, chemistry, economics, and biology all have a claim upon 
calculus as an auxiliary, but many of the students of these sub- 
jects cannot afford to give time to an extended study of calculus. 

If, then, we find that the calculus by a different mode of 
presentation better meets the needs of our students, we are justi- 
fied in making such a presentation of its parts. 

The arrangement of the parts of the calculus taught depends 
upon the object or end for which the student takes the calculus. 
It must be so selected that the work does not degenerate into 
mere mechanical routine, while at the same time the student 
becomes well grounded in the formal processes which are so 
necessary for the intelligent application of any branch of mathe- 
matics. 

Simple practical application of the elementary portions should 
be introduced very early, the geometrical and physical signifi- 
cance of the derivative as soon as it is defined, and problems re- 
lating to it, may be introduced. Some of the elementary portions 
of curve tracing, maximum and minimum and rates can be taken 
up with advantage along with the formal processes of differen- 
tiation. 

However, the practicality may be over done in the early stages 
of the calculus, and the student may lose sight of the significance 
of the formal processes, and so never be able to make much use 
of the calculus, as the real applications require a thorough no- 
tion of the formal processes. 

A certain well-accepted textbook on calculus gives the symbol 
for an inverse circular function, and then states in italics that 
it is the angle whose sine is so and so. Shortly afterwards it 
makes an application in which this function enters additively 
with a pure scalar number. A student not long ago asked how 
it were possible to add them and get the measure of an area. 
This is what I call too much practicality or rather too much 
without sufficient preliminary formality. 

I do not think such subjects as Taylor’s theorem, theorem of 
mean, expansion of functions, etc., which are primarily applica- 
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tions of the differential calculus should be left until all the for- 
mal processes of integration are completed, as is done in so 
many textbooks, for these things have as wide an application as 
the calculus proper, and are indeed necessary for a logical and 
rigorous development of the calculus. 

The significance of the calculus, then, the possibility of ap- 
plying it in other fields, in short, its usefulness as an instrument 
should be kept constantly before the student during the study 
of the subject rather than deferred to some indefinite future. 

A well-known educator has said that there is no more vicious 
educational practice, nor scarcely any more common one, than 
that of keeping the student in the dark as to the end and pur- 
pose of his work, for it breeds indifference and despair. The 
significance and usefulness of the calculus should not be kept 
from the student by following a time-honored custom, as the 
mysteries of a secret society are kept from the initiate until he 
has mastered the preceding degrees. 


SWARTHMORE COLLEGE, 
SWARTHMORE, Pa. 


SHOULD ARITHMETIC BE TAUGHT TO ALL PUPILS 
IN THE HIGH SCHOOL? WHEN? HOW MUCH 
TIME SHOULD BE GIVEN TO IT? 


By Frank H. Scosey. 


There is in my opinion no doubt whatever but that some 
arithmetic should be taught to all pupils in the high school. 

I do not know that there is any well-defined opposition to such 
opinion, but I do know of some who are not in favor of a re- 
view which covers the ground of arithmetic in the same way as 
it was done in the grammar school and with such objection to 
arithmetic in the high school I am entirely in sympathy. 

In nearly all of our New Jersey school systems arithmetic 
is taught in the eight grades of the elementary school and judg- 
ing from the students who come to our normal school about 25 
per cent. of these have reviewed the arithmetic of the seventh 
and eighth grades sometime during the four years of the high- 
school course. 

It would seem as though eight years is long enough to spend 
upon this beginning branch of mathematics without carrying the 
subject into the high school. It would be were it not that parts 
of the subject are beyond the mental grasp or maturity of mind 
of the pupil at the time they are presented. I do not,think that 
little children of the first and second grades, as a rule, can com- 
prehend the abstractions of number or pure number relations. 
These children would make more rapid progress if the study of 
the facts and processes of number were begun two years later. 
The next four years should be devoted to perfecting them in ac- 
curacy and a reasonable degree of rapidity in the fundamental 
processes, fractions, decimals and the elements of percentage 
with just enough rationalization of these processes and applica- 
tion to their surroundings or environment to lead them to under- 
stand and appreciate the purpose of arithmetic. 

These are the years when children are most interested in 
mechanical processes. It is, when all things are considered, the 
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period during which they make the most rapid progress in cal- 
culation with reasonably large numbers. 

In the seventh and eighth grades, that is those which imme- 
diately precede the high school, there should be an enrichment 
of the course in the way of applications. These I briefly men- 
tion under the heads of mensuration of some of the planes and 
solids, taking those which can be made concrete through the use 
of simple apparatus ; applications of percentage to such business 
as we suppose a pupil of these grades can understand, such as 
profit or loss, a little of commission; taxes in connection with 
town expenses and such other very simple applications of arith- 
metic to social and industrial life as will appeal to their ex- 
perience, emphasizing any application of community interest. 
Topics that pertain to investments of money, stocks and bonds, 
bank discount and exchange are often meaningless particularly 
when these exercises have no better bases than those afforded 
by the definitions and meager information of the textbook. 
But even where these topics are well taught I often hear my 
pupils say: “I never understood stocks and bonds or bank dis- 
count from my study of them in the grammar school.” 

The place for these topics of arithmetic is in the high school 
when the pupils can bring to them more maturity of mind and 
when they may often be correlated with topics of like nature and 
which belong in the high school. For illustration: If pupils take 
up a commercial course in the high school the study of discount 
should be in connection with commercial paper; stocks and 
bonds with the study of business associations or corporations. 
Just as the mathematics of the school shop, of domestic science, 
of agriculture are best studied where these activities are carried 
on. Even if these subjects are not included in the high school 
it is better to wait until such a time as the student has sufficient 
maturity of mind to understand something about the conditions 
upon which they are based and this is not before the high-school 
age. Probably the later they can be deferred in the high school 
the better. 

Such topics as Euclid’s method of highest common divisor 
and least common multiple of decimal numbers should be elimi- 
nated from arithmetic. Many teachers prefer to retain these on 
account of their supposed discipline. Whatever we may think 
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about this they should be taught in connection with the literal 
processes in algebra. If nothing more practical than a good 
test of the power to multiply and divide correctly they do afford 
that. 

Cube and square roots of decimal numbers are more easily 
rationalized if associated with like algebraic processes. 1 do not 
think these topics have a place below the high school. 

The progressions were always a part of the older arithmetic 
but have long been relegated to their place in algebra. 

Many applications in percentage may be made a part of al- 
gebra, where the use of X for the unknown quantity facilitates 
or abbreviates the process. Some of you can go back with me 
to Olney’s complete algebra, which devoted a considerable por- 
tion of the book to the topics of percentage and its applications. 
Some of these are obsolete now, but the plan of making algebra 
an instrument for generalizing the processes of arithmetic is a 
good one. 

When a teacher in the high school some years ago, it was the 
custom to set aside a period of the last semester for a review of 
arithmetic While this is the plan of which I do not approve I 
refer to it merely for the purpose of remarking that the stu- 
dents who were preparing for college brought to it a maturity 
of mind and a consequent interest because of this better under- 
standing. 

Many of our high-school students enter our normal schools, 
where the work should be that of adapting the subject matter 
of arithmetic to the grades of the elementary school and study- 
ing as far as possible the method of teaching it. It is a great 
handicap and one of general complaint in normal schools that 
our pupils do not understand the subject matter of arithmetic. 
Time must be taken to teach the arithmetic that should have 
been acquired in high school. 

While I believe that all pupils in the high school should be 
taught some arithmetic it is better if possible that its applications 
be made to new fields. Correlations should be made as indi- 
cated with the higher branches of mathematics, with commercial 
and other pre-vocational subjects, with the physical and eco- 
nomic sciences. 

As the use of arithmetic is to make concrete or determine the 
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quantitative side of these subjects the time for teaching it must 
always be wherever the opportunity arises and in close connec- 
tion with the subject itself. The amount of time devoted to it 
can only be determined by the nature of the subject with which 
it is associated and the need of the pupil but the drill in the use 
of figures should be just as thorough and the pupil be made as 
efficient as though a term were set apart for the study of arith- 
metic. 
State NorMAL SCHOOL, 
TRENTON, N. J. 
By Amy L. Crapp. 


Evidently, we agree as to the child’s great and lamentable ig- 
norance of arithmetic—the only question to be considered con- 
cerns the remedy to be applied. The most obvious one is “to 
give all pupils arithmetic during their first term in the high 
school.” This seems hardly efficient, for, besides discouraging 
the pupil by repeating exactly the same subject that she has had, 
and often disliked, in the elementary school, we should also have 
to use the same methods that have been used before. Can we 
expect that our training, unlike that of the faithful elementary 
teacher, will endure permanently ? 

It seems to me that it would be more strategic to approach the 
subject from a different angle, that of algebra, and, besides gain- 
ing the increased interest due to a new subject to shape the 
course that it will definitely help the situation in arithmetic. 

The pupil’s weakness in arithmetic can be classed under two 
heads: 

1. Lack of general mathematical common sense. 
2. Inability to calculate quickly and accurately. 

This first includes many things—among them is ability to read 
the problem and to reason. I need not try to prove to this group 
that algebra will help here in short word problems, that will 
teach the pupil to think more clearly. Then the pupil’s ignorance 
of “short cuts” and slowness to comprehend and use them when 
taught can be helped if she is shown how they depend upon al- 
gebraic principles—e. g., 678 X 245-678 X 145; or 51 X 49. 
Ease in solution of percentage problems can be increased if the 
equation is used. Lastly, the pupil’s knowledge or rather lack 
of knowledge of fractions can be helped if we follow the ex- 
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ample of those teachers who use algebra explicitly to cast light 
on arithmetic. In teaching algebraic fractions, they refer to the, 
theoretically, familiar arithmetical fractions, and lose no oppor- 
tunity to review fractions by giving both numerical substitutions 
involving fractions and also equations to be checked that have 
fractional roots. 

This last touches on what I think is the most serious phase of 
the whole situation—the inability to calculate quickly and ac- 
curately, and, what is far worse, the habit of the pupil to pride 
herself on the fact that she cannot, for instance, add. She seems 
to regard the elementary operations as childish and quite be- 
neath the notice of a person of her advanced age. In our school, 
we are trying to correct this by giving to all our commercial 
girls a daily drill in accuracy. At present, half of these are 
using the Courtis Practise Tests, and the results are so good with 
this half that hereafter we expect to do all our drilling by means 
of these. This regular drill accomplishes two things, first, it 
increases their accuracy and speed, second, and more important, 
it is subtly changing their attitude towards such work. My 
own little beginners in algebra were really mortified the other 
day when they made careless mistakes in adding + 27 and — 19 
—a welcome change from the high-school student’s usual atti- 
tude! Next term, we expect to give to all our pupils entering 
from the grammar school, regardless of their course, this same 
drill in the Courtis Practise Tests. 

So much for the question of arithmetic during the first year of 
the high school—the decision as to whether a girl is later to take 
it depends, I think, largely on what she intends to do after gradu- 
ation. Some definitely need it for their future training—e. q., 
the commercial girls must take commercial arithmetic in their 
junior year in connection with their bookkeeping, and those 
girls preparing to go to the normal school must have a half year 
of arithmetic during their senior. But generally, it seems as if, 
with this first year drill, a girl could, more profitably, spend her 
time elsewhere in mathematics than in arithmetic. 


SoutH PHILADELPHIA HicH ScHoor For Girts, 
PHILADELPHIA, Pa. 
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By RutH MuUNHALL. 


To the first of these queries I would answer yes—decidedly 
yes. Arithmetic should be taught in the high school, and if the 
courses were not so crowded I should say to all pupils; for I 
have found almost without exception that the chief difficulty that 
besets the girl in algebra is an inability to perform simple arith- 
metical operations correctly; and that most of the failures are 
due to inaccuracy—and a good stiff course in arithmetic would 
go far to remedy this one besetting sin common to nearly all 
pupils. 

But of course I fully realize that the time given to one sub- 
ject is limited and that my desire to give all girls a good stiff 
course must be modified so I will take the subject up in four 
divisions ; dealing separately with the four courses that we offer 
in the Philadelphia high schools. 

First. The College Preparatory Course—Here, we all real- 
ize, the work is very heavy, but it seems to me that we could 
slip in a little practice in old-fashioned mental arithmetic, which 
would be of great benefit to them all. It would help them to 
think more quickly and more accurately. A five-minute Grill 
cach time the class meets would be possible; in fact I am trying 
it in my senior class and the girls seem to enjoy it; as yet it is 
too early for me to say how profitable it will prove to them, but 
1 am pretty sure that it will be worth the effort. Whether the 
senior year is the best place or not for this work I cannot say, 
but under present conditions it seems the logical place to put it. 

Second. The General or Normal School Preparatory Course. 
—With us these girls do have a half year of arithmetic, but it 
seems to me that a longer course would be advisable for these 
girls are to be the future teachers of the children whom we will 
eventually get and if we could impress upon these potential 
teachers the importance of arithmetic we would in a roundabout 
way be preparing better material for the high school, as far as 
mathematics is concerned. This work ought to be in the senior 
year and ought to continue for a whole year. But just here we 
meet with the fact that an algebra review is given to the general 
girls for the first half of the senior year. And this is necessary, 
but would it not be possible to give these girls five hours of 
mathematics instead of three and thus give a longer time to the 
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arithmetic, either alternate the subjects or put the algebra into 
the first third and allow the arithmetic to take the last two thirds 
of the year. 

Thirdly. The Domestic Science or Home Economics Course. 
—These girls should have a course in arithmetic during the first 
or second year—preferably the second. This course should 
comprise simple computations such as bills, budgets, household 
accounts of all sorts, measurements, estimation of the amount of 
material needed—given the dimensions, drill work for accuracy, 
some formula work. A very good thing would be to have a 
course in the senior year open to these girls. In this course 
more difficult work could be taken up and they, having more 
mature minds, would be able to better realize how much they 
need the work. 

And last but by no means the least important comes the com- 
mercial course and there is one thing about which I have strong 
convictions, and that is that it should not be given in the first 
year. I have taught it to both freshmen and sophomore classes 
and I can truly say that the freshman class is not able to take in 
what the second year pupils can. I want a year of preparatory 
mathematics—algebra—then a year of good solid commercial 
arithmetic with plenty of drill work to try and develop accuracy. 
Then if the course can permit of it, it would be well to give these 
commercial girls a chance to have a term of arithmetic in their 
senior year. This course to treat of some of the harder com- 
mercial transactions. If this course is required put off teaching 
building association, stocks and bonds, and kindred subjects 
until the senior year. I have never tried this but I think it 
would work out well for these subjects seem hard for the major- 
ity of the girls in the first years, since they have no knowledge of 
business and lack this foundation, which they acquire as they 
take up their commercial subjects. 

In looking back it seems to me that I have asked for a good 
deal but I am sure not for more than is needed. And I can 
reiterate my first statement: Yes—decidedly yes. Arithmetic 
ought to be taught to all pupils in the high school. 


ScHoot, 
GERMANTOWN, Pa. 


MATHEMATICS CLUBS. 
By LoursaA M. WEBSTER. 


Believing that courses in mathematics are second to none in 
value as a mental discipline, it seems meet that the teacher’s best 
efforts may be profitably spent in devising plans which will 
stimulate a desire for research. I speak from personal expe- 
rience when I say that one of our most difficult problems lies in 
making provision for the many points of a crowded curriculum 
which must be treated lightly, assigned for outside work or en- 
tirely omitted. 

I rementber, a most forceful lesson on roulettes was given as a 
club paper by a student whose time was not limited. She had 
done considerable reading, her facts were arranged systemat- 
ically, she reduced much of her reasoning to the levei of the 
lower-class students, and treated the subject more exhaustively 
than could have been done during the time allotted to one reci- 
tation. 

That much valuable information is crowded out of the cur- 
riculum, that many most important facts are pushed aside from 
classroom work, that the time allowed to lectures is far too 
short to satisfactorily cover the majority of points which even 
the average student would find interesting are well-known and 
much-to-be-regretted conditions. The Mathematics Club offers 
a remedy, and also an opportunity for considering attractive 
views of the subject which find no place in the classroom. 

The Hunter College Mathematics Club was organized by Pro- 
fessor Requa “as the result of a desire on the part of both the 
teaching and student bodies to investigate matters connected with 
mathematics, to study the phases of mathematical development 
which are crowded out of classroom work, and to keep the 
students in touch with the best thoughts of the times. It aims 
to be a source of profitable pleasure.” That it has proven so all 
members will testify. 

The meetings are held once a month from October to June. 
The first of each semester is largely a social function—a wel- 
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come to the freshmen. About every third year we invite, as 
guests of honor, the graduates of the mathematics department 
who have won some distinction. Our alumnz members are loyal. 
We seldom have a meeting that is not attended by several. 
Many are located in out-of-town schools. They write of their 
experiences, and this is helpful to the undergraduates ; it shows 
them the practical side of the young teacher’s work, the many 
rounds of the professional ladder, and the ever-increasing de- 
mand on the teacher’s equipment. We take this as an evidence 
of their continued interest in the work, and their willingness to 
lend a helping hand. 

Professor Requa says a few words at each meeting. Her 
talks offer suggestions for study or research or a comment on a 
magazine article or newspaper clipping. They always stimulate 
a desire for the further development of her topic. Every mem- 
ber of the teaching staff takes a deep interest in the work of the 
club. One serves as treasurer, collecting the 50 cents dues and 
acting as advisor for expenditures ; one has general supervision, 
and others contribute papers and help wherever and whenever 
it is possible. While the topics are assigned to the students, each 
speaker works out her own subject matter. Usually the talks 
are given without notes, other than the citations of references. 
Illustration by models and blackboard drawings is extensively 
used. Inspiration and profit have also been derived from the 
talks given by men and women prominent in the mathematical 
field. 

The president, vice-president, and secretary are members of 
the student body, chosen from the sophomore and junior grades, 
to serve a year. The candidates must have a record of superior 
scholarship and their interest in the club work must have been 
proven in some definite way, not merely by attendance at meet- 
ings. The president is always a junior who must have shown 
marked ability in her chosen field, also administrative powers. 
She hands the office to her successor as she reaches the upper 
senior grade. We consider the active co-operation of the stu- 
dents in the management of the club a valuable adjunct to their 
training for practical life. They become thoroughly impressed 
with the importance of study and research. Within the past 
three years eighteen of the graduates of the department have 
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taken their master’s degree. Several who have done some 
graduate studying together presented the department with a set 
of books they had found specially useful, as an expression of 
appreciation of the benefit they have derived from the club. 

Our club has been in existence eight years. It is a pleasure 
to report that two presidents have received high-school appoint- 
ments, one is studying medicine, two have temporary assign- 
ments for college work, one is teaching in an elementary school, 
and another, now studying law, won the scholarship at New 
York University, when a member of the Woman’s Law Class. 

A list will show that the topics are chosen with reference to 
their mathematical or scientific interest. 

The Parallel Axiom: Dr. F. Parthenia Lewis, Goucher Col- 
lege. 

The Quadrature of the Circle: Dr. Elizabeth B. Cowley, 
Vassar College. 

The Three Normals of the Parabola: Mr. John H. Denbigh, 
Morris High School, New York. 

The Fourth Dimension: Dr. Feldman, Curtis High School, 
Staten Island. 

The Application of Higher Mathematics to Business Prin- 
ciples: Dr. Schlaucht, High School of Commerce, New York. 

Points on Which to Judge a Recitation in Mathematics: Dr. 
Breckenridge, Teachers’ College. 

The Benefits to be Derived from the Study of Mathematics: 
Dr. David L. Arnold, Julia Richman High School. 

A Special Course in Geometry: Miss Matilda Auerbach, Eth- 
ical Culture School, New York City. 

The Golden Age of Mathematics: Professor Emma M. Requa, 
Hunter College. 

The Nature of Mathematical Knowledge: Professor Emma 
M. Requa, Hunter College. 

Zero: Professor Julia Chellborg, Hunter College. 

Calculating Machines: Professor Lao G. Simons, Hunter 
College. 

Reports on Papers Read at Math. Assn. Meetings: Miss Eve- 
lyn Walker, Hunter College. 

Old Mathematical Instruments: Miss Marcia Latham, Hunter 
High School. 
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Sonya Kovalesky: Miss Jean Robertson, Hunter High School. 
The Geometry of Movement: Miss Martha Shott, Hunter 
High School. 


Motion Pictures in Mathematics: Miss Grace Peters, Hunter 
High School. 


Infinity: Miss Julia Simpson, a Hunter Alumna now on the 
Germantown High School staff. 
Roulettes: Miss Edith Bainton, a Hunter Alumna of the Julia 
Richman staff. 
The following have been given by student members: 
The Mysticism of Numbers. 
The History of Japanese Mathematics. 
Baron Napier—His Life and Works. 
What Women have Accomplished in Science. 
Digital Reckoning. 
Mathematical Fallacies. 
The History of Time-pieces. 
The Transit. 
The Anaglyphs. 


APPENDED LIsT. 


The Trisection of the Angle. 
The Materials Used in the Teaching of Mathematics. 
The Fundamental Principles of Universals. 

The Russian Method of Multiplication. 

The Different Proofs of the Pythagorean Formula. 
The Properties of Number. 

Algebraic Fallacies. 

Non Euclidean Geometry. 

The History of the Metric System. 

Alligation. 

Lincoln’s Debt to Mathematics. 

Magic Squares. 

Ross’s Blocks. 

The Use of Imagination in Mathematics. 

The Watch as a Compass. 
The Life and Work of Galileo. 
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Mathematicians Who Have Become Famous in Other Fields. 
Mathematics in Astronomy. 

The Meaning of Billion. 

Mathematics in Nature. 

Number Games. 


“ Every Little Movement.” 


No longer does the college maid 
Waste time or midnight oil, 

Projections, trig. and logarithms 
She’s mastered without toil. 

The higher math., all clear appears, 
She sends all care away, 

But integration is the thing 

That holds the floor to-day—Ah! 


Ev’ry little symbol has a meaning all its own, 
Ev’ry integration by new formule are shown, 
And hopeful feelings 

That came a-stealing 

O’er your being 

Now fly despairing 

As you work on, with some new methods, 
Little methods, all, all your own. 


It makes no difference, high or low, 
Your “dates” go on the same; 
When someone mentions tests are near 
You work with might and main. 
You take your seat in confidence, 
But signs which once seemed clear 
Now seem to mean a thousand things 
Which cannot fit in here—Ah! 


Ev'ry little symbol has a meaning all its own, 
etc., etc. 
L. Hertz, 1910. 


O Dear! What Can the Matter Be? 


O dear! what can the matter be? 
Dear, dear! what can the matter be? 

O dear! what can the matter be? 

This problem won’t work out right! 

We've struggled, we’ve juggled, equations we’ve buggled; 
We've added, divided, subtracted—we tried it 

Most sweetly, discreetly, and then we decided 

To let it severely alone. 


THE MATHEMATICS TEACHER. 


Second Verse. 


O dear! what can the matter be? 

Dear, dear! what can the matter be? 

O dear! what can the matter be? 

Th’ ghost of the problem remains. 

It haunts us, it taunts us, with errors it flaunts us; 

We try to efface it, but mem’ry won’t chase it— 

When, lo, inspiration! 

With courage we face it, and quickly we make it our own. 


Number Song. 
Tune—“ Lulu Is Our Darling Pride.” 


Numbers are our pride and joy, 
Numbers great, numbers small; 
Juggle with them like a toy 

At our beck and call; 

Nor does vast infinity 

Puzzle or distress us; 

Nor can zero (hard to see!) 
In the least oppress us! 
Numbers are our pride and joy, 
Numbers great, numbers small; 
Juggle with them like a toy 

At our beck and call. 


I know of no better way for a body of undergraduates to 
keep abreast of the times than through the medium of a well- 
organized club. It brings them in touch with the ever-increas- 
ing enrichment of their subject. The discussions furnish op- 
portunities for the expression of individual ideas and for the 
application of theories. The importance of research and gradu- 
ate work is emphasized. The members of the club show a deep 
interest in this phase of their education and we feel assured that 
most of them leave us with a feeling that they have been intro- 
cuced to an extensive and interesting field of thought and labor. 

Notices are given of the meetings of the several mathemat- 
ical associations and the students are invited to attend. When 
the meetings are held in New York an official representative of 
Hunter College Mathematics Club attends and gives a report. 
Out-of-town meetings are reported by members of the teaching 
staff. 


Hunter 
New York City. 


THE CONTENT OF A MATHEMATICAL COURSE FOR 
THE JUNIOR HIGH SCHOOL.* 


By F. W. GENTLEMAN. 


In view of the fact that junior high schools are actually being 
established in different parts of New England, it becomes the 
duty of this association to consider what shall be the nature of 
the work in mathematics for the course. 

The junior-high-school period, in general, comprises the sev- 
enth, eighth and ninth school years, so the outline I am to pre- 
sent will be for a three-year course. One of the changes to be 
made for junior high schools is the gradual introduction of de- 
partmental work to bridge the gap from one-teacher to many- 
teacher instruction. This presupposes well-prepared teachers. 
Another change is the unification of the work in each subject, 
resulting in the establishment of a more connected, more logical, 
system. Hence it will be possible to offer much earlier some of 
the less difficult and more useful of the present high-school ma- 
terial, and to defer some of the more difficult and less useful 
material now offered in the elementary schools. If we attempt 
to saw off a strip of the present high-school course and nail it to 
a strip sawed off from the present elementary-school course and 
to claim thereby to have made a junior-high-school course, we 
are surely deceiving ourselves and defeating one of the main 
purposes, I believe, for which the junior high schools are being 
established. The change offers an opportunity for very neces- 
sary reforms in the content of the course and in the method of 
presentation. 

Instruction in mathematics in the junior high school must 
necessarily begin where the pupil has reached as a result of the 
work in arithmetic for the first six years. It is commonly con- 

ceded that during this school period (Grades I-VI.) he should 
’ have mastered the mechanics of arithmetic, and that the six 

* Read at the Springfield meeting of the Association of Teachers of 
Mathematics in New England, March 3, 1917. 
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years of school time is ample for the accomplishment of this 
purpose. By the mechanics of arithmetic I mean the processes 
of addition, subtraction, multiplication and division of integers, 
common fractions and decimal fractions. His attention thus 
far has been necessarily focused on the individual figures of 
numbers rather than on the number values so expressed. 

In the mathematical work of the junior high school, the pupil 
should accustom himself to the standards of the business world ; 
namely, that an example done once without review or check is 
only half done and that the responsibility for the correctness of 
the work must rest with the computer. The first of these means 
that the pupil must be shown, and compelled to use systemati- 
cally, some method of reviewing or checking up his work. The 
second means that the responsibility for the correctness of his 
work must fall upon the pupil himself, and not upon some 
authority over him. 

In the operation of addition and subtraction of numbers, no 
result should be accepted which does not carry with it the evi- 
dence of having been checked up. An accurate check in multi- 
plication is performed by interchanging the multiplier and the 
multiplicand. An accurate check in division is performed by 
multiplying the quotient by the divisor and adding the remainder. 

In the operation of multiplication and division, results should 
be estimated before any computations are performed. These 
estimates should be part and parcel of all the work submitted. 
This means that emphasis should be placed upon rational or 
common sense methods of locating the decimal point. Further- 
more, if the method of multiplication taught were one in which 
the figures of the multiplier were used from left to right, then 
the approximation and the mechanics would go hand in hand; 
since the decimal point is located in the first partial product and 
the succeeding partial products are added as corrections thereto. 
This method, in later scientific work where approximate num- 
bers are involved, lends itself to a considerable economy in the 
number of figures used. 

In all this work, and in that which follows, process and speed 
should not be stressed to the sacrifice of judgment regarding 
results, nor to the sacrifice of the accuracy of results. Again, 
the choice of problems for application here and later should be 
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more carefully considered than appears to have been done in 
many current textbooks. Problems coming from impossible 
conditions, and naming impossible prices, are to be avoided, as 
well as problems that are mere collections of words to make 
some process necessary. Advertised sales, household budgets, 
statistical reports, etc., offer legitimate sources for. problems. 
Furthermore, if we are to ground the pupil thoroughly in the 
fundamentals of arithmetic, so that the business world will be 
better satisfied with our product, we should make the wording of 
the problem simple and direct until the one principle involved in 
that problem has been mastered by the pupil. One of the main 
weaknesses in our problem work of to-day in the elementary 
course, is that many problems are so involved that the pupil be- 
comes accustomed to failure and loses confidence in his ability 
to handle any arithmetical computations that require thought on 
his part. 

Concerning the subject of percentage, from my teaching ex- 
perience I am convinced that the presentation of its elements in 
the usual order of Cases I. and II. should be reversed. That is 
to say, that first the pupil should learn to interpret and to ex- 
press, as per cent. relations, those relations between the number 
data in the fields familiar to his common experience. It is 
ecessary for him to get a clear conception of the idea of per 
cent. as so many hundredths, or such a fractional part of a 
given amount. After the pupil has comprehended the per hun- 
dred idea and has realized that the per cent. obtained is a per 
cent. of some definite amount, then he may use intelligently the 
per centum idea in finding per cents of amounts ; he is no longer 
in the dark as to the interpretation of the computation called 
for in these problems, so in making his computations he can 
proceed to apply common sense. 

In considering the applications of percentage, it is important 
to note that the per centum idea has a much wider field of ap- 
plication than the monetary field alone. These applications 
should include problems concerning school data, comparisons of 
lines and of areas, and comparisons from the field of statistics, 
ete. 

The third case, so-called, of percentage, the formal methods 
of computing interest, successive discounts, marking goods to 
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sell at a gain per cent. on the marked price, the computing of 
per cents in statistical work to certain degrees of accuracy, in- 
troductory treatment of taxes and insurance, should be deferred 
until the second year. 

The equation should claim an early place in the course of the 
junior high school. It naturally occurs in the following topics: 
statements of elementary number-facts; formulas of mensura- 
tion, about which I shall speak at length later; statement of the 
equality of two ratios, here serving as a simple means of ap- 
proach to the ratio idea involved in the per cent. relation ; for- 
mulas for percentage, for interest and for scientific facts; and 
statement of general problems not included in any of the above, 
many of which problems have heretofore required a solution by 
the analytic method. The equation affords a simple direct 
method of expressing mathematical relations. By its use mathe- 
matical solutions are clarified. It is needed by the future me- 
chanic and other tradesmen if they are to read trade journals 
intelligently, since the equation is the world’s way of expressing 
a rule. 

The kind of equation most needed by the pupil in the first and 
second year of the junior high school, is that which requires the 
axioms of multiplication and division for its solution. The 
treatment of the equation in these years should be natural and 
informal. The pupil should indicate definitely his progress, step 
by step, and should definitely assure himself of the correctness 
of his result by a check. 

Another topic that should occtipy an important place in the 
early part of the junior-high-school course is the measurement 
of the familiar geometrical figures and the drawing of these 
figures to full size and to scale. Familiarity with their shapes 
and properties, and a knowledge of the terms applied to them 
will remove many of the difficulties and misconceptions that are 
met later in the systematic study of geometry. For this work in 
measurement, the pupil should be supplied with a protractor for 
angle measurement, and with a ruler on which the inch is gradu- 
ated to tenths as well as to sixteenths and the foot graduated to 
hundredths. With such a ruler measurements may be obtained 
in decimal fractions as well as common fractions, thereby ex- 
tending the work in decimal computation beyond the monetary 
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field. Such a ruler would be especially useful in making scale 
drawings. 

Special emphasis should be placed upon the care with which 
the measurements are made. Here may be made a study of the 
shape and properties of the square, rectangle, triangle, parallel- 
ogram and trapezoid. For the second year, this work should be 
extended to include the use of the compass for simple geomet- 
rical constructions, such as the drawing of perpendiculars, paral- 
lels, bisectors, etc. At this time the different plane figures 
should be systematically grouped and their common properties 
studied. 

The graphical representation of number-data from the field 
of statistics has a place in the junior-high-school course. By 
comparing the lengths of lines and rectangles and parts of circles 
representing certain groups of facts, the pupil may learn to read 
number-data so expressed and also have experience in making 
graphs from given data. This work will assist him in reading 
intelligently the many articles appearing in magazines devoted to 
scientific and social problems. Furthermore, through such work 
he can visualize the idea of “round” number, one kind of ap- 
proximate number. 

The mensuration of the areas of the square, the rectangle, the 
parallelogram, the triangle, the trapezoid, and the circle is work 
within the comprehension of the first-year pupil. The rules for 
these should be developed from diagrams and these rules ex- 
pressed as formulas at once. All this work should be on a ra- 
tional basis, and a formula such as 4 ==bh, should mean, first 
of all, A (the number of square units)= bh square units. For 
this the unit of area (a square something) must be visualized. 
We should be sure that the pupil carries away no such incorrect 
ideas as 5 in. X 8 in.=4o sq. in. For this work in mensura- 
tion the pupil should obtain as much of his data as possible by 
actual measurements, then his common sense and judgment may 
be better trained in the use of data that he may have in any prob- 
lem. If this sort of training in computation be given him in the 
first year of the junior high school, then in the mensuration of 
the second year the distinction between a number obtained by 
count and one obtained by measurement may be made. On 
this foundation, approximate computations may be taken up and 
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the results retained to that number of figures that corresponds 
to the given data of the problem. 

Accuracy (so-called) where results from measured data are 
required to several decimal places, gives the pupil the wrong 
idea of what is meant by mathematical accuracy. The pupil 
should be trained to realize what sort of an answer he ought to 
get, then make an effort to get the result correct to a degree that 
his common sense demands. When asked your age you do not 
say that you are 25 years, 3 months, 5 days, 4 hours, 8 minutes 
and 30 seconds old. Even were such an answer correct, it 
would be practically senseless. When such a kind of “ac- 
curacy” is required in answers, problems cease to be real and 


results to be of value. 

This discussion concerning the rational kind of answer leads 
to the topic of square root, which should come in the second 
year. The one really rational method for getting square root is 
that known by some as Newton’s method. The “completing 
the square” method quickly degenerates into the following of 
a mechanical rule. For Newton’s method the knowledge of 


many squares becomes essential, the rational estimate is all-im- 
portant, and the idea that the square root is one of the two equal 
factors of a number can not be lost sight of. 

This is the natural place in the course to apply one of the 
most useful facts of geometry, the Pythagorean theorem. Fol- 
lowing this, a study should be made of the development and use 
of the formulas for finding the surfaces and volumes of the 
block, the cube, the prism, the cylinder, the pyramid, and the 
cone. Here, too, some of the formulas based upon the simpler 
facts of elementary science might be introduced to advantage, 
as elementary science is likely to have a place in the course of 
the junior high school. 

Near the end of the second year, equations involving the 
axioms for addition and subtraction should be studied, and this 
followed by a study of the solution of simultaneous linear equa- 
tions by the method of elimination by addition or subtraction. 

Throughout the course, the teacher should require that the 
work be neatly done; that clear, concise statements be made 
showing the progress of the work, when necessary ; and that the 
computations be systematically arranged. 
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At the end of the first two years of the junior high school, 
the pupil, who has followed the course as outlined above, should 
be well grounded in the fundamentals of arithmetic, so that he 
can attack with confidence the problems that he is likely to meet, 
should he be forced to leave at the end of his eighth year. He 
should have a fairly clear idea of the shapes and properties of 
the common plane figures and solids. He should have some 
grasp of generalized arithmetic, fitting him to continue his work 
in his ninth year much more intelligently than he does at present. 

In the last year of his junior-high-school course, he should 
again make a study of arithmetic, to get some idea of its unity 
and its general values; he should consider more extensively the 
applications of percentage to the field of science, getting some 
definite idea of the per cent. of error in data and in result, to- 
gether with a more definite knowledge of the meaning of sig- 
nificant figures. He should make a somewhat more intensive 
study than before of such applications of percentage as taxes, 
bonds, mortgages, insurance, etc. 

Once more he should deal with formulas, but this time with 
the transformation of those formulas already familiar to him, 
and with the building of new formulas from rules, whether these 
rules are the results of his own experience, or not; in other 
words, he should now be able to symbolize his scientific lan- 
guage. 

The addition, subtraction, multiplication and division of poly- 
nomials should be studied as an aid in solving certain types of 
equations. A study should now be made of linear equations, 
involving the treatment of negative numbers; of simultaneous 
linear equations, including the graphical solution; of complete 
quadratic equations solved by factoring; and of simultaneous 
equations, one quadratic and one linear, solved by substitution 
and by graphs. Enough factoring would be necessary to make 
it possible to solve any quadratic having rational roots. 

Near the end of this year, I would give the pupil an intro- 
duction into the systematic study of geometry, proving infor- 
mally with him certain fundamental statements, and having him 
prove certain other statements formally, choosing for such for- 
mal demonstrations those statements the proofs for which are 
clear-cut and definite. 
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In conclusion, it seems to me that, if the course for the junior 
high school is arranged somewhat as I have outlined, and cer- 
tain changes of method are made as outlined, then such results 
as the following might be expected: 

A better understanding of quantitative relations ; 

A more common sense viewpoint concerning the value of re- 
sults, with a growing respect for sensible accuracy ; 

More strongly developed habits of self-reliance ; 

A more thorough grounding in the fundamentals of arith- 
metical computation ; 

Earlier development of the power of independent reasoning 
in mathematical work ; 

For the pupil who leaves at the end of the eighth or ninth 
year, a greater ability to handle a variety of the mathematical 
tools used in the solution of the problems of everyday life; 

For those who go to the senior high school, a course better 
fitted to suit their capacities and tendencies, since the teacher 
in charge would have wider opportunity than now to see the 
pupil’s interest in, aptitude for, and capacity to grasp the mathe- 
matical point of view ; 

Finally, a stimulation of his interest in the further study of 
mathematics by giving him a clearer idea of what the subject is 
about, and by presenting to him a vision of the extent of the ap- 
plications of mathematics to the different fields of the world’s 
work ; 

For the pupil who enters the senior high school, less danger 
of unwise choice of mathematical work, because he already has a 
fair knowledge of his mathematical limitations ; 

Finally, a keener interest in the further study of mathematics, 
because he has a clearer idea of its meaning and a vision of its 
manifold applications to the world’s important work. 


PROPOSED OUTLINE. 


First Year. 


1. Review of fundamental operations of arithmetic. 


2. Equations: (a) br=c; (b) =? (ratio). 


3. Measurement of straight lines, angles and plane rectilinear 
figures. Drawing to scale. Straight line graphs. 


to 
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Percentage: (a) Finding what part one number is of another. 
(b) Finding percents of given amounts. 
(c) Applications: single discount, simple inter- 
est, commission. 


. Mensuration: (a) Areas of rectangular figures and the circle. 


(b) Rectangular and circular graphs. 
Summary: Applied problems. 


Second Year. 


. Review of fundamental operations of arithmetic”applied to 


business transactions ; approximate products. 


. Formulas: (a) Perimeters and areas of plane figures. 


(b) Square root; Pythagorean theorem. 
(c) Surfaces and volumes of solids. 
Percentage: (a) Finding the base, percentage and rate given. 
(b) Applications: successive discounts, interest 
(formal method), notes, savings banks, 
taxes, insurance. 


. Construction of geometrical figures; classification of plane 


figures; graphical representation of statistics by broken 
line. 


. Equations: (a) ax+b=cxr4+d. 


(b) Simultaneous linear. 


Third Year. 


. Review of arithmetic, to include bonds, mortgages, taxes, in- 


surance, significant figures. 


. Formulas: (a@) Transformation of formulas. 


(b) Construction of formulas. 
Linear equations: (a) Involving addition and subtraction of 
polynomials. 
(b) Involving multiplication and division 
of polynomials. 
(c) Involving negative numbers. 
(d) Simultaneous (graphs). 


. Factoring: (a) aQ@+bQ—cQ; (b) Q?—O?*; (c) Q 


+200+0*; (d) Q?+aQ0+b; (e) 
aQ’ + bQ +c. 
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5. Quadratic equations: (a) Pure; (b) complete (solved by 
factoring); (c) simultaneous, 
one quadratic and one linear 
(solved by substitution and by 
graphs). 

6. Introduction to systematic study of theorems of geometry. 


Mecuanic Arts HicH ScHoor, 
Boston, Mass. 


NEW BOOKS. 


Rosemary. By Avice E. ALLEN. Boston: The Page Co. Pp. 96. socents. 


A good story about twins and their schooling. 


Virginia of Elk Creek Valley. By Mary Etiten Cuase. Boston: The 
Page Co. Pp. 297. $1.35 net. 


This sequel to “ The Girl From the Big Horn Country” is full of life, 
and contains many interesting characters. 


A Place in the Sun. By Mrs. Henry Backus. Boston: The Page Co. 
Pp. 410. $1.35 net. 


This is an interesting story of an animated young girl who succeeds 
in spite of the disadvantages of birth, by placing great faith in the theory 
that here in America every one has a chance to win. 


The Barbarian. By Brewer Corcoran. Boston: The Page Co. Pp. 305. 
$1.50. 


The hero of this story was an ungainly country boy who goes to a 
boys’ school and on account of a sensitive nature makes few friends at 
first. He has a good mind and is gradually led out into the interests of 
the school and other boys. A good, wholesome story. 


Analytic Geometry and Calculus. By FrepertcK S. Woops and FREDERICK 
H. Battery. Boston: Ginn and Co. Pp. 527. $3.00. 


The present work is a revision and abridgment of the authors’ “ Course 
in Mathematics for Students of Engineering and Applied Science.” The 
condensation of a two-volume work into one volume has been made pos- 
sible partly by the omission of some topics which can well be postponed 
to a later course, but largely through a rearrangement of subject matter 
and new methods of treatment. 

The rearrangement of material is especially seen in the bringing to- 
gether into the first part of the book of all methods for the graphical 
representation of functions of one variable both algebraic and transcen- 
dental. This has the effect of devoting the first part of the book to 
analytic geometry of two dimensions, that of three dimensions being 
treated later when it is required for the study of functions of two varia- 
bles. The transition to the calculus is made early through the discussion 
of slope and area. From this point on the methods of analytic geometry 
and the calculus are intermingled. 

Among the subjects omitted are determinants, much of the general 
theory of equations, polars, and diameters related to conics, evolutes, 
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complex numbers, and some types of differential equations. The book is 
intended primarily for first and second years in college or technical 
school. The number of problems offered, some two thousand in all, per- 
mits a variation of assignments from year to year. 


A Course in Mathemtical Analysis. By Epovarp Goursat. Authorized 
translation by E. R. Heprick and Orro DuNKEL. Boston: Ginn and 
Company. VolumelII. Part II. Differential Equations. Pp. 300. $2.75. 


Since the appearance in translation of Volume I, this treatise has ex- 
ercised an increasing influence on mathematics instruction in the United 
States and is now recognized as one of the standard reference texts. Its 
wide use is due not only to the reputation of its author but to its clarity 
of style, its wealth of material, and the thoroughness and rigor with 
which the subjects are presented. 

The second volume, in its French form, has long been as well and as 
favorably known as the first. It has now been radically revised, and the 
present edition is a translation of the revised edition of the text. Both 
volumes, in the American edition, are distinguished by unusual excellence 
of typographic workmanship and careful accuracy of translation. 

Volume I treats the subjects studied in a second course in calculus in 
American colleges and prepares the way for the study of the higher 
branches of analysis—notably differential equations and the theory of 
functions. Volume II, issued in two separately bound parts, each of 
which corresponds to a course in many American colleges, covers the 
theory of functions of a complex variable and the theory of differential 
equations. 


Laws of Physical Science. By Epwin F. Norturup. Philadelphia: J. B. 
Lippincott Company. Pp. 210. $2.00 net. 


The general propositions or laws of science, are the fundamental basis 
of all exact knowledge and mastery of physical forces, and their appli- 
cation. What man knows of the world he lives in, is dependent upon 
the recognition and application of these principles. Hitherto these have 
not been collected in one volume for ready reference and to enable the 
student and reader to obtain under a single view the very epitome of the 
world’s heritage of exact knowledge. Professor Northup has performed 
a valuable service in filling this obvious gap in the literature of physical 
science. 

The student in one branch of science, who has found it difficult to gain 
a knowledge of the important principles and facts in other brances, will 
find in this book exactly what he seeks to obtain—a broad view of the 
entire field of natural law. To those who wish to gain an intelligent 
grasp of our rich mental inheritance, without having the time or means 
to give years of study to the search, the “ Laws of Physical Science” will 
come as a boon and a stimulus to further investigation and wider read- 
ing. The book is divided into six sections: mechanics; hydrostatics, 
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hydrodynamics and capillarity ; sound; heat and physical chemistry; elec- 
tricity and magnetism; light. Of pocket size and weight, the volume is 
admirably fitted to be the student’s daily companion as an indispensable 
book of reference. 


Preliminary Mathematics. By F. E. Austin. Hanover, N. H.: the 
author. Pp. iv+ 169. $1.20. 


While this book was originally written as a help for those who wished 
to improve their mathematics without going to school, it has been 
adapted for use as an auxiliary text. The first part is designed for 
junior high schools, the second section for high school use. 

The author connects arithmetic and algebra, giving some excellent 
practice in the operations of arithmetic, and gradually bringing in the 
use of the algebraic notation and methods. 

Throughout the book, and especially in the second section, the emphasis 
is placed on the solution of problems. This work is rather uneven, the 
analysis being well done in some cases, and poorly done in others. 


A Brief Account of Radio-Activity. By Francis P. Venasie. Boston: 
D. C. Heath & Co. Pp. vi+ 54. 


Dr. Venable has written this book to supplement the meager treatment 
usually given in text books on chemistry. It covers the history of the 
discovery of radio-activity, the properties of the radiations, the changes 
taking place in the bodies, the alpha particle, a discussion of the atom, 


and a chapter on the connection of all these matters with the theory of 
chemistry. 


Vocational Mathematics for Girls. By Witt1am H. Dootrty. Boston: D. 
C. Heath & Co. Pp. vi + 360. 


This is the most complete attempt that has been made to prepare girls 
for the use of the mathematics needed in their business relations. A 
foundation is first laid by a review of arithmetic, with some extensions, 
such as training in reading plane and drawing to scale. Over one hun- 
dred pages are then given to the problems in home making, and the rest 
is divided between such subjects as “ Dressmaking and Millinery,” “ The 
Office and the Store,” “ Arithmetic for Nurses” and “ Problems on the 
Farm.” In addition there is an excellent appendix containing material 
of general value, or of less common application to women’s work. 

The book gives the impression of not only teaching arithmetic, but 


combining it in interesting form with much valuable knowledge on other 
subjects. 


NOTES AND NEWS. 


THE twenty-eighth meeting of the Association was held Sat- 
urday, April 28, 1917, at the junior school, Trenton, N. J. 
The morning session was opened at 10:45 with an address of 
welcome by Anna P. Hughes, vice-principal of the junior school. 
The topic for the morning was “ Mathematics in the Junior 
High School.” Very interesting papers on this topic were pre- 
sented by the following speakers: William Betz, East High 
School, Rochester, N. Y.; Charles Barton Walsh, Ethical Cul- 
ture School, New York City, N. Y.; Harrison E. Webb, Central 
High School, Newark, N. J.; Howard F. Hart, Montclair High 
School, Montclair, N. J.; Louise Northwood, Junior School, 
Trenton, N. J. 

Between the morning and afternoon sessions there was an 
inspection of the new junior school. 

In the afternoon session a very interesting paper on “ House- 
hold Arts Arithmetic,” written by Katharine F. Ball and Miriam 
E. West, of the High School, Plainfield, N. J., was read by Miss 
Ball. 

The topic “Composite Courses in High School—Their Con- 
tent, Their Strength, Their Weakness” was then discussed by 
the following speakers: George Alvin Snook, Frankford High 
School, Philadelphia; Martha W. Crow and Helen S. Opp, 
West Philadelphia High School for Girls; Margaret Groff, 
South Philadelphia High School for Girls. 

The last topic of the afternoon, “ Composite College Courses 
in Mathematics,” was discussed by Floyd F. Decker, Syracuse 
University, Syracuse, N. Y.; William J. Fite, Columbia Univer- 
sity, New York City. 

At the close of the program Professor C. B. Upton, of Teach- 
ers College, New York City, gave a short and interesting talk 
on the subject of “Fusion in Mathematics in the Secondary 
Schools.” 

There were about 100 in attendance at the meeting and all 
present seemed to feel that it had been a very profitable meeting. 
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GOURSAT’S 


Course in Mathematical Analysis 


A Standard French Work 


Translated into English by 
E. R. HEDRICK, University of Missouri, and 
OTTO DUNKEL, Washington University 


A scholarly authorized translation which is winning in 
this country an ever-widening circle of influence in the edu- 
cational world for a work which has already exerted a strong 
influence among mathematical educators of France. 

The translators have had throughout the keen interest 
and cooperation of the author. They have contributed in 
generous measure of their skill, enthusiasm, and good judg- 
ment. The result is a scholarly task well carried through 


and an unusually effective textbook for advanced mathe- 
matical students. 
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with high-school pupils. 

€ Successfully used from Maine to California 


in public and private high schools, and normal training 
classes. 
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We Especially Recommend the 
Following Recent Books 


Lyman & Darnell’s Elementary Algebra 


By ELMER A. LYMAN, Professor of Mathematics, Michigan State Nor- 


mal College, Ypsilanti, Mich., and ALBERTUS DARNELL, [lead of 
Departinent of Mathematics, Central High School, Detroit, Michigan, 


Simplicity and completeness are the distinctive features 
of this new algebra for secondary schools. It meets the re- 
quirements of courses of study in various States and of the 
College Entrance Examination Board. Unduly puzzling 
exercises are omitted ; non-essentials have been strictly 
eliminated; easy oral drills help the pupil to understand 
the subject. 


Its problems include applications to geometry, physics, 
agriculture, commerce, and various interests of everyday 


life. 


Robbins’s New Plane and Solid Geometry 


By EDWARD RUTLEDGE ROBBINS, A.B., Formerly of Lawrence- 
ville School, Lawrenceville, N. J. 

This new book has been written for the pupil and an- 
ticipates his difficulties. The theorems and their demon- 
strations—the real subject matter of geometry—are intro- 
duced as early in the text as possible, and great emphasis 
is placed on the discussion of original constructions. Each 
exercise can be solved. and demonstrated independently 
without the use of any other exercises. 


The diagrams are of a superior character and the sum- 
maries throughout the book will be found a valuable aid 
in reviews. The shaded cuts in the Solid Geometry are 
strikingly original and superior. 


AMERICAN BOOK COMPANY 


New York Cincinnati Chicago Boston Atlaota 


SHORT AND ELSON’S 
INTRODUCTION TO MATHEMATICS 


Arithmetic, elementary algebra, and straight-line geometry 
are here correlated so that each aids the other. The purpose is to 
give pupils usable knowledge of the principles underlying mathe- 
matics. An early study of number both by factors and by decimal 
composition prepares the way for algebraic number and an under- 
standing of polynomials. A constant use of the equation, in both 
algebra and geometry, gives the pupil a reason for and an appli- 
cation of his algebra. Lists of problems in applied mathematics 
relating to the shop and to household arts are included. - 


Cloth. viti+210 pages. $1.00 


WELLS AND HART’S ALGEBRAS 


First Year Algebra contains the largest amount of usable algebra 
for first year work. It has an abundance of carefully 
graded exercises and problems. Cloth. 321 pages. cents. 


Second Course in Algebra begins with a brief but complete review 
of the first year’s work. Gives in convenient form all rules 
and definitions used in both the first and second course. 
Cloth. 285 pages. 96 cents. 


New High School Algebra contains abundant material for three 


semesters and fully meets college entrance requirements. 
Cloth. 424 pages. $1.28. 


WELLS AND HART’S GEOMETRY 


Stands preéminent in its adaptation to present requirements. 


Plane, 80 cents Solid, 76 cents Complete, $/.32 


D. C. HEATH & COMPANY 


BOSTON NEW YORK CHICAGO 


| 
| 
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Latest Successful Textbooks 


Rietz, Crathorne and Taylor’s School Algebra 


By H. L. Rrerz, Professor, and A. R. Craruorne, Associate in the University of Illinois, 

and E. H. Taytor, Professor in the Eastern Illinois State Normal School. (American 

Mathematical Series.) First Course. xiii+271 pp. 12mo. $1.00. Second Course. 

x+235 pp. 12mo. 75 cents. Complete in one volume, unabridged, $1.25. 
EDUCATIONAL ADMINISTRATION AND SUPERVISION : 


It shows four well defined aims in the teaching of first year algebra: (1) it should prepare 
for Plane Geometry, Physics and allied subjects which follow it; (2) Algebra should be 
taught as an extension of Arithmetic; (3) new difficulties should be presented one at a time; 
(4) functionality is a fundamental notion and the one about which the work in graphin 

should center. Throughout, emphasis is placed on the thought side of A: gebra. To this a 
many exercises are translations of English expressions into Algebraic expressions or vice versa. 


Young and Schwartz’s Plane Geometry 


By J. W. Youna, Professor of Mathematics in Dartmouth College, and A. J. Scawarrz, 
Grover Cleveland High School, St. Louis. (American Mathematical Series.) x +223 pp. 
12mo. 85 cents. 
H. E. Coss, Lewis Institute, Chicago, Ill.: While providing for sufficient drill in demonstrat- 
ing theorems it seems to have eliminated the extreme formalism which characterizes the 
usual textbook. The approach to formal proofs thru concrete and informal work is well 
| ne The use of symmetry as a method of proof will no doubt enable pupils to attack 
emonstrations with greater understanding and ease. The exercises meet to a great extent 
the present-day demand for practical applications in geometry. 


Finney and Brown’s Modern Business Arithmetic 


By H. A. Finney, of the Walton School of Commerce, Chicago, and J.C. Brown, 
Principal of the State Normal School, St. Cloud, Minn. Brief Course. 298 pp. 8vo. 
85 cents. Complete Course. 488 pp. 8vo. $1.10. 
Caro.tyn Ropcers, John Wanamaker Commercial Institute, New York City: I find it a most 
comprehensive book and have asked that it be put into our school as our text. The authors 
are to be congratulated on the quality and arrangement of the subject-matter, and the 
publishers deserve much credit for the excellent style and type of the book. 


HENRY HOLT AND COMPANY 


34 W. 33d St. 6 Park St. 2451 Prairie Ave. 
NEW YORK BOSTON CHICAGO 


UNIVERSITY OF PENNSYLVANIA 


SUMMER SCHOOL 
Term: July Ninth to August Eighteenth 


A variety of courses in the following subjects leading to undergraduate and 
graduate degrees; Anthropology, Bacteriology, Botany, Business Law, Chemistry, 
Drawing, Economics, Education, English, Finance and Commerce, Geography, 
German, History, Italian, Latin, Mathematics, Music, Philosophy, Physical Edu- 
cation, Physics, Political Science, Psychology, Sociology, Spanish and Zoology. 

Systematic Group of courses for Elementary School Teachers centered about 
the School of Observation. Model High School Classes in English. French and 
Mathematics, supplemented by courses on Methods of Teaching High School 
subjects. 

Special classes in the teaching of Civics to all grades, with demonstration. 

A special group of courses for Continuation Class training will be offered 
this year. 

Practical, systematic and advanced courses in Psychology for social workers, 
‘Teachers of backward children, superintendents, general supervisors, etc. Psy- 
chological Clinic and Restoration class. 

All courses open to men and women. Comfortable accommodations in the 
University Dormitories, Library, Houston Hall, Gymnasium and Swimming 
Pool open to all students. 


Week ends may be spent at the seashore—Atlantic City, Cape May, Wild- 
wood, Ocean City, etc. 


For circular and information, address OWEN L. SHINN, Director of the 
Summer School, Box 61, College Hall, University of Pennsylvania, Philadelphia. 


Make 


Junior High School Mathematics 
Practical | 


by the use of the Slide Rule, Fascinating to the pupil, easily 


taught, and inexpensive. Our manuals make self-instruction 
easy for the teacher. 


Write for descriptive circular of our Slide Rules, and in- 
formation about our large Demonstrating Slide Rules, for 
use in the class room. 


KEUFFEL & ESSER Co. 


NEW YORK, 127 Fulton St. General Office and Factories, HOBOKEN, N. J. 
CHICAGO 


ST.LOUIS SAN FRANCISCO MONTREAL 
Si6-20 S. Dearborn St. SIT Locust St. 48-50 Secand St. SNotre Dame Siw. 


Drawing Malerials * Mathematical and Surveying lrstruments * Measuringlopes 


Western Positions for 
Teachers, Principals 


and Superintendents 
Eight page Booklet ‘‘Road to Good Have You 


Positions,” Free. 
“How to Apply for a School, With 
Laws of Certification of all the States,” 


free to members. Fifty Cents in stamps Bought Your 


to non members. 


Our Special Field 
Colorado Washington 
Kansas 


Montana ne Share of 


New Mexico Nebraska 
Oregon 


Arizona Norte Dakota 
California South Dakota 
tal 
OOKY MT TEA 
AGENCY. EMPIRE BLDG, DENvER.COLO B O N D S ? | 
WM. RUFFER, Pd.M., A.M. 
One Agency that does the work of Many. : 
The targest and most widely patronized } 


klahoma h L B E RTY 
CHERS’ 
Manager 
Agency in the West. 


Artistic Jewelry 


Jewelry is an ornament, pure and simple. Some 
Jewelry is artistic—it is appropriate for the person or the 
occasion—and the mission of jewelry fails utterly when 
it does not fulfill the requirements of propriety. 


In selecting our jewelry we aim to meet the most ex- 
acting demands of good taste. 


Jewelry is the thermometer of refinement simply be- 
cause it indicates the degree of one’s taste. 


You have little chance to transgress the laws of pro- 
priety if you purchase your jewelry at this store. 


STETSON & CROUSE 
127 South Salina Street _ SYRACUSE, N. Y. 


WANTED 


We will pay 20 cents each for 
copies of the following num- 
bers of The Mathematics 
Teacher in good condition. 


Vol. V. No. 1 Vol. VI. No 3 
Vol. VII. No. 1 


SYRACUSE, N. Y. 


To Teachers of Mathematics make your subject real to your students 
by field work 
We have f t calls for teachers y . 
of mathematics in Secondary Schools, Our Level No. 7860 for $45 and 
ag Schools, Colleges and Univer our Transit No. 7710 for $110 have 


tractive from the point of Fe 4 of the i 
been used successfully by mathematics 


— agency time rop- teachers in Columbia and the High 
credentials. Give wea. We ig Schools of N. Y. City, Send for cir- 
ate western states, 23 years 
successful experience. cular No. 32. 


rado Teachers 
KOLESCH & CO. 


138 Fulton St. NEW YORK 
% enver , Colo. Surveying Instruments and 
Drawing Materials 


| Teachers of Geometry 
= and Trigonometry 


THE NEW ERA PRINTING COMPANY 


LANCASTER, PA. 


Is prepared to execute in first-class and 
satisfactory manner ali kinds of printing 
end electrotyping. Particular attention 
given to the work of Schools, Colleges, 
Universities, and Public Institutions. 


All Kinde of Commercial Work 


(Printers of the Bulletin and Transactions of the 

American Mathematical Society, etc., etc.) 
Publishers will find our product ranking 
with the best in workmanship and ma- 
terial, at satisfactory prices. Our imprint 
may be found on a number of high-class 
Technical and Scientific Books and Peri- 
odicais. Correspondence solicited. Esti- 
mates furnished. 


Tue New Era Printing Company 


Books, Periodicals | 

Technical and Scientific Publications ; | 
Monographs, Theses, Catalogues | 

| ; Announcements, Reports, etc. | | 
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To = 3x? » put a* = 


ihe” sélutse 


‘Sample Problem 


~ 


and assume = T(t): E(x),. so that 


qu? &(x), and = t(t) 


’ sti} ese into. the origin equatio 


t 2d 
upon we nave Since the 


t of. these tno § gual members cannot var 


bust nor gecon when e 


main Bate © some constant ay. 
The. two resulting equations ‘yield 


whence = Kik,Sin(nx+8,; sinlmnt+B,) 
fore: we may then reduce to a more useful ~ 


sintalxtat) 


t t 3 
du a case where u=17x and av=dx: 
ax 
x x 
1. + fdx/x whence 0-1 


ax 
TES 


“arctan ake = 
THE HAMMOND TYPEWRITER COMPANY 


SHE MULTIPLEX WRITING MACHINE | 
| Special Mathematical Model 
Twe sets om machine,—of any Science or Language, or many corres- 
in one.” “Jost Turn the Knob.” 
35 
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